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8 Claims

ABSTRACT OF THE DISCLOSURE

A dribble-free gate valve for use in a closed conveyor
system which utilizes a chamber between the gate mem-
bers to retain any leakage of material upon closing of the
valve.

—— T ————

The present invention relates to conveyors. More par-
ticularly, it relates to conveyors for carrying bulk and
semi-liquid materials which can not be effectively pumped
in a practical manner.

It is an object of the present invention to provide a
completely closed conveyor which will carry any ma-
terial which can be poured from one level to another, in
absolute isolation, in any direction, without exerting any
frictional forces upon the material, without exerting any
extraneous force upon the material, without degrading
the particles of the material, and without classifying the
particles of the material.

It is a further object of the present invention to provide
a dribble-free gate which makes it possible to feed ma-
terials into the conveyor without spillage of the materials.

In the drawings:

FIG. 1 is a plan view of the flow control dribble-free
gate of the present invention; ’

FIG. 2 is a cross sectional view taken substantially on
the plane indicated by line 2—2 of FIG. 1 and looking
in the direction of the arrows, and showing the dribble-
free gate in the open position; and

FIG. 3 is a view similar to FIG. 2 but showing the
dribble-free gate in the closed position.

The supporting conveyér and the outlet opening and
the two closures for the openings of the material holding
magazines have been omitted from the drawings in order
to more clearly show other elements of the present inven-
tion, but it is to be understood that the omitted parts will
be used as described in the earlier invention. The dribble-
free gate comprises a body 210 having an inlet opening
212 provided with a bolting flange 214 and an outlet
opening 216. The two openings 212 and 216 form a
throughway in the body. ’

Two slideways 218 and 220 are provided in the body
210 on opposite sides of the throughway. A plate 222 is
slidable backward and forward in the guideway 218 and
is provided with a notched-out area 262 as shown in FIG.
2 which forms a chamber 270 as shown in FIG. 3 when
the gate is closed. A second plate 224 is slidably posi-
tioned in the slideway 220. The plate 222 is sufficiently
stiff to support itself without sagging when it is in the
closed position. The two plates 222 and 224 can be
formed of any desired material but are preferably formed
of a suitable relatively light plastic, such as nylon, which
also increases the wear resistance.

A slide guide 226 is suitably attached to each end of
the body 210 and each supports a slide 228 which is suit-
ably attached at one end to a cross piece 230 and at the
opposite end to a cross piece 232 which is suitably di-
rectly connected to the gate 224. The cross piece 230
carries a suitable force exerting mechanism such as a con-
ventional double acting air cylinder 234 which has a rod
236 connected to a clevis 238 which is pivotally connected
as at 240 to the gate 222. The air cylinder 234 is con-
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nected to any desired source of air pressure by means of
hose and a conventional control valve (not shown).

Each of the guides 226 carries a fulecrum 242 which
pivotally supports an arm 244 provided with a detent 246
on one end which when the gate is open is held in a de-
pression 248 formed in each slide 228 by a spring 250
positioned between an end of the arm 244 and the guide
226. Each of the arms 244 is provided with an extension
252 which extends inwardly towards the center of the
gate.

Two stops 254 suitably attached to the guideway 218
limit the movement of the plate 222 out of the guideway
218, and stops 256 carried by the slides 228 contact the
ends of the guides 226 and limit the movement of the gate
224 out of the guideway 220.

Two cam members 258 provided with camming sur-
faces 260 are carried for movement with the gate 222.

It will be noted that no projections exist in the through
way when the gate is open to impede the flow of material.

When it is desired to close the gate, air under pressure
is suitably introduced into the outermost end of the cylin-
der 234 which will drive the rod 236 out of the cylinder
and move plate 222 into the throughway. Plate 224 can
not move at this time because slides 228 are locked from
movement by the detents 246 which are seated in the
depressions 248. The movement of plate 222 will be
stopped when it contacts the side of the throughway, or
enfraps any material between its leading edge and the
side of the throughway. At this time the gate will be
closed or as nearly closed as the entrapped material will
permit which means that a small slit-like opening still
exists through which material can dribble.

Slightly before the plate 222 strikes the side of the
throughway in the vicinity of the point 266, the camming
surfaces 260 will strike the arms extensions 252 and rock
the arms so as to withdraw the detents 246 from the
depressions 248 and release the slides 228 so that the
continuing force exerted by the cylinder 234 after the
plate 222 is stopped will move the slides 228, the cross
piece 232 and the plate 224 in a direction opposite to that
in which the plate 222 moved. The plate 224 will con-
tinue to move until its bevelled leading edge 264 strikes
the other plate 222 as shown at 268 which tends to force
the gate 222 upwardly and thus form tight seals between
the two plates as well as between the gates and the body
210.

Whenever any material in entrapped between the leading
edge of the plate 222 and the throughway, which will be
almost every closing, all material which dribbles through
the slit-like opening will be caught by the plate 222 as it
passes rapidly under the opening and will be retained with-
in the chamber 270¢ formed by the notched out area 262
of the plate 222 and the top of the plate 224 as shown at
272, This retained material will be retained within the
chamber 270 until the gate is again opened at which time
it will be dumped out as the plates move apart and be
carried along with the flow of the material.

When it is desired to open the gate, air is sunitably
switched to the innermost end of the cylinder 234 which
will move the rod 236 inwardly of the cylinder and move
both of the plates 222 and 224 out of the throughway
either at the same time or one after the other and it does
not matter which occurs because in either event the plate
222 will be stopped by the stops 254 and the plate 224 will
be stopped by the stops 256 and the detents 246 will
re-enter the depressions 248 and thus permit material to
flow freely through the throughway until the gate is again
closed.

It will be seen that the present invention provides a gate
which is entirely free from dribble when closed no matter
what variable sizes of particles may exist in the material
passing through the gate which will prevent any material
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from falling in the spaces between the material holding
magazines 14B or in any other place where it is not sup-
posed to fall. In addition, this important result is ac-
complished with a structure which is activated by a single
linear motion of the force exerting means.

It is to be understood that a simple hand operated lever
and linkage can be substituted for the air cylinder where
such is desired. The lever would be fulcrumed on the cross-
piece 230 and connected to the plate 222 by a simple link-
age.

The dribble-free gate of the present invention is capable
of controlling the flow of material into a receiver regard-
less of its shape and position and has therefore been shown
in the vertical position, but when feeding into a con-
veyor supported magazine such as 14B, the gate will
usnally be rotated so as to feed into a receiving opening
located sufficiently to one side of the vertical to enable
the magazine to be suitably carried by the conveyor.

Tt is to be understood that the foregoing description is
descriptive and not limitative because many changes and
modifications can be made in the physical structure with-
out departing from the spirit of the invention.

The invention having been described, what is claimed is:

1. A material handling system comprising a material
holding magazine provided with a material receiving open-
ing, means for supporting said magazine for movement,
means for supplying material to be conveyed through said
opening including a control gate comprising a body having
a throughway and a slideway running transversely of said
throughway, a rigid plate slidably disposed in said slide-
way, means for moving said plate into said throughway
and towards its opposite side to obstruct flow of material
through the throughway, said body having a second slide-
way running transversely of said throughway and located
below the level of and diametrically across said through-
way from said first mentioned slideway, a plate slidably
disposed in said last mentioned slideway, means for mov-
ing said last mentioned plate after movement of said first
mentioned plate and in an opposite direction into con-
tact with a lower portion of said first mentioned plate so
that said last mentioned plate receives and discontinues
any and all flow of material through any opening be-
tween said first mentioned plate and the said side of the
throughway caused by the entrapment of material be-
tween said first mentioned plate and the said side of the
throughway.

2. A material flow control gate comprising a body hav-
ing a throughway and a slideway running transversely of
said throughway, a rigid plate slidably disposed in said
slideway, means for moving said plate into said through-
way and towards its opposite side to obstruct flow of
material through the throughway, said body having a
second slideway running transversely of said throughway
and located below the level of and diametrically across
said throughway from said first mentioned slideway, a
plate slidably disposed in said last mentioned slideway,
means for moving said last mentioned plate after move-
ment of said first mentioned plate and in an opposite di-
rection into contact with a lower portion of said first
mentioned plate so that said last mentioned plate re-
ceives and discontinues any and all flow of material
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through any opening between said first-mentioned plate
and the said side of the throughway caused by the en-
trapment of material between said first mentioned plate
and the said side of the throughway.

3. A material flow gate as specified in claim 2 further
characterized in that the area of the plate which is moved
into contact with the other plate is bevelled so that a wedg-
ing force is created to hold the two plates in tight con-
tact.

4. A material flow gate as specified in claim 2 in which
the leading edge of the first mentioned plate is notched
out to form a chamber with the second mentioned plate
when the two are in contact and thus form a chamber
which retains all material intercepted by the second men-
tioned plate.

5. A material flow control gate comprising a body hav-
ing a throughway and a slideway running transversely of
said throughway, a rigid plate slidably disposed is said
slideway for movement in opposite directions, said body
having a second slideway running transversely of said
throughway and located below the level of an diametri-
cally across said throughway from said first mentioned
slideway, a plate slidably disposed in said last mentioned
throughway for movement in opposite directions, a num-
ber carried by said second mentioned plate and extend-
ing transversely of said throughway into the vicinity of
said first mentioned plate, and force exerting means
carried bodily between said first mentioned plate and said
member to impart lineal movement to each in opposite
directions to move said plates into or out of said through-
way.

6. A material flow control gate as specified in claim 5
in which the force exerting means comprises'an air cylin-
der.

7. A material flow control gate as specified in claim §
in which the force exerting means includes means for
preventing movement of said second mentioned plate into
said throughway until movement of said first mentioned
plate into said throughway is substantially completed.

8. A material flow control gate as specified in claim 5§
in which the second mentioned plate at the end of its
movement into said throughway forcibly contacts said
first mentioned plate.
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